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ptribrmed wAlte OM^ming tti0 oonMGtion «^ Hw SIP imBsw the 

conneolion typo cofivnuidCitfon In tte IP nstNK^ ' 

The SIP basically oompites methods (opemiions) such as INVITE 
(session between utsis is estabfehed), ACK (acknowiedgmenO. CANCEL 
(INVITE Is ended duilng the esfaUiilynant of tha session}, end BYE (the end of 
thesesslon). The lespacOvs methods are exchanoed as requests anlrasponses 
to the requests belMeen dlams. and sanfers to thereby eslsblsh or end the 

eession. 

Moreover, the SIP has qhaiadatjstica that sppOcations can te 
c o H i | » a rath<e|yeeaHypiepaied. Forswmpla^whanaheiiirsewlcelseddsdte 

of ni^Ttbr uae In the IP phonoi en H.460X ptotooel whieh^^ 
H.323 additional aervtoe ii ecfded, end eN a323 end poMs on the n^work end 
ooflware ore gate keeper nead to be updated. Howevar, in the SIP. en SIP 
appflcaiion eeriw which provides the new servloe Is eddad. and the 
eonespondiho appfcatiori to eddad. lYian, the newaervloe la usa^ 

In the SIP desorM ebofver en "^oflMlviawar modsP 
detci^tton protocol (SOP) to denned. Inthto^olfefitanswermoder.lheSOPto 
Mod 'n the bedlea of "INVrTE" end "200 QIC conetponding to the INVTIF! in 
ofdarto nagotfala the medta hfomialfon used In esesslon. The INVFTF 
denotes emdlhod used for astabltohlna a session between subscribm end t^ ' 
OK* donolese euooess response. 
' In the negottalion of session Inlbnnatkw in the '^oife^^ 
oiterar who wante to estebCsh the session tiensmlte the session inionnelion 
(heieMer referred to es en offiM), which to fspreeented in the SOP end 
Ihe ofbrerwenteto use In ihftses8lon».to an answerer. Tlie alter fctehides the IP 
address, the port number, end the types of the medium erid the COOEC. The 
offer to.d68cr9>ed in the body of the SIP message. 

In response to the offer, the answerer tiansmite the session infiMmatton 
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(hereihalter fvferied to as an answer), which 

session, to the dferar. The answeris also described in the body of the SIP 

niessaoe. In thismanner, the n ea o tiatfan of the session farfo n nal i on is conryieted 

between thaoifcwr and the answ eroR 

1^, 9 is a s e < | u e n oe chart showing a known bandwidth ootilTDl opeiation. 

Sjpedfieally; when the bandwidth control is 1o be perfbnned between IP tenninals 
(fbr eocamptet the Sip eonespondino tenninals described aboM), In t1 in F|0. 9, 
an 8(p oofimpondinQ tamM i1 transmNs "INVITE ^M^P^ kici^^ 
(ihe bandwidth Mbimalion) to an 8|) bonesponding tenninel 
oonespondinp temilnaf #2 lelums "180 RirvMg^to the Sfp correspondifig 
tsnninaL 

In 63. tto S|i eonespondino tenninal 12 detemilhea an opiimi bani^^ 
flpom fh8 baiN<lwiitth biftinnalftiii bansiiiillBil from tfie Sfp oonespoiidlng Iswibuil 

the bendwidthbifoflnation to the S^conespondingtenninal ties a response. In 
e5. the eonesponding lenninaf #1 returns 'ACfC* to the Sip ooneepondihg 
tenniaeliSL In this manner, the soMlon is established between the 8^ 
oonespontfMg tenminab #1 and «. 

F|0. 10 b a sequenoe cheit ehoii^ a Icnown a4|uslnient opeialion off an 
audioteveL WhentheecQustmentorenaudiotevelistobeperfonnedinthelP 
tenninals (tbfe)csrnple, the Sip corresponding terinliials desc ri b ed a bcw^ in fl 
and 12 in FIb> 10, the S^oonesponding tenninals #1 and#2respecflvs|yset 
audio levels. In fS, the Si^ conesponding temtfnal #1 tmnsmils INVITE (sdSOP)" 
to tfw Sip oonespondhg temrinal #2. 

In f4 and (5. in msponsftt&th»nf<IVrrE(w/SOP)'».t(is^OQnespiondina 
tenmnal «2 isiums *18D i«rH|li^ and rzOO OK(W!fSDP)' to 
temiinaf #1. In 16^ the.SIp conesponding tsnninel #1 resume "ACiC to the Sip 
coTO8pondt'9temuhfll«2. In this manner, the session is established betMoen 



4 



tegsvitolb offii^ 1^ teg 

^(g^i^ ^S3^ SiSteEifeg £3C^aSS@2SJ^- 0!^ feP- 

{^{vfteSg @gg)&S^Mn:3 sssuHuimi^iSbfi ©PtSts ^^ytesid ©plS^viigil spss^ (^yid%. 



s 

Ttie present invmlion provides^ In Mb second aspect 
a netMork indudino IP tenninals for establishing communication using an inNMon 
piotoeol usad in oonnedion-orientsd eommunlcalion in wiiich oonn^^ 
destfeialion it oonflnnedoveran iP nelMOfKliwIhe oommuniort^ 
appaiatus includes a detecting unit fbr detecting a speedi quaii^ twtween the IP 

• • • 

iBfflMs; a calculating unit for caloiiab'iv an optinml speech qua^ 
detscM speech quallir infonnafion; and a noOying unit lix nolil^ 
taimhalsegtabishingcowwainfcaiionofthecateuiatisdopM^ • 

Tihe preaent invention provides, In lis third aspect an IP tsmM d 
esfabiiBhihg oommunMon usl^ an inltistion protocol used in oonnsctfoiv 
orlanlsd oommuhication fn which coiinectton to is destihaiion Is oontinned over an 
IPneiMOffcibr.lheooinnuinicelloR. ThelPtemMdsMtoeeelsbiWwa 
uoiiHii uni u i tlo n vwH h en optinwi speech quaHty that Is calouiated based on a 
speech quality detected in e senwr apparatue in the neliMorfc. 

The piessnt invention provides, in its fourth aspect, a speecMuaHty 
cbntid rndhod of eontiolling the qwdiiy of speech in a nebN^ 
terminafslbrestabfBhfeig communication using an initiation protocol used in 
oonnedion-orisnted comrnurtfcalion in vuNch oennMt^ 
confinned over an IP netwfoik for the oonwHinication. A seiver apparatus 
obhsttutiriv the nelMoric along with the IP tennlM 
between the IP tsmMB; calBiMes an opiihiai speedi quaShr baaed on the 
detected speeoh quaf^ infbmistion; and nottfleethe IPtennlnaiB estsbiishing 
Mmmunfcation ofthe calculatstf optimal ^)eech quaii^. The IP tenninals 
estabisii comnumfcation with the speech quality being set to'the op^^ 
qualiy,»ifhich the se t vef appa ratus ncflBsatethrlPtBfrafciaia. 

The netnodc of the present mventbn modularises the processing in an IP 
tenninal protocof, for example, the processing fn the SIR by using a badc-Madc 
user agent (B2BUA} mechanism. The modularfzed processing is inoorporsled as 
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one of the oeniponenb in tfie server apparaltB, such M an Intemd 

private branch exchange (iP-PBX). Accordingly, the IP |enninai can be controlled 

as one extension of the IP'PBX in the nebMofk according to the present bweiiGon. 

The senw apparatus (the IP-PBX), in wMch the pioeessir^ in tfie IP 
lennlnal protoeol is motfuiarted and incorporated, has the'mechaniBni capaMe of 
determining the audio iavd or ttie bandwidth for every idnd of the IP tenninalst for 
every network unit to vMli each extension belongs. In other words, since the 
BBivef sipperatus (the V-PBi^ hes a ragistrar ftmcMon far the IP to n n ln ali servtng 
as extensions, the semeritpptratut is nolWsd of the IP addresses of the JP 
termbiais when the IP tsnhkiais are teghiiBntL TTw server appanriua can 
detennine an cptfmal speech qualH^ such as an optiwal audio level or ban d iwklt h , 
from the IP addresses. 

Forcxanipis, In the Sl|p cprrespondbig tannlnal, the bendiwldlh feifunnalion . 
can be iransmSlsd as session deicrfplion proloool (8DP) kifarmatfofL Hsnos^ 
even in the oommunieatlon betiMen any Sip conesponding temibab bidudbio 
the standanl S^} correspond&ig taiminalB, which can originally negofiata the 
bandwidth infomiationon^f in a pee r t o pee r manner, the bandwfclih In 
«ocerdsnoewKh the network status osn be ensured. Furthsnnorii, even In other 
IP terminels, tntsrpostag the server apparatus (ttte 1^^ 
bandwidth infomiatlonalloM« the asms elfsds to be adtievedaa in the ebe^ ' 
case. 

Since the sender ^)paiatus (the IP-PBX) hesthe bandwUth obnlrol ftinclion, 
the server apparatus can ooinmunieatB with the IP terminal only vMhen the 
bandwktth reqidred tbr the corruTMinication can be ensured, thus eivMrys 
ma&Ttstnlng a oonslant gp aec h quaBy,,. 

Defining a unk)ue extended fbnnet In each IP protocol aOows the IP 
temfttailto be notHled of the etafto level determined by the server appanAia (the 
IP-PB}0. AoconJingiy, the IP terminal that can reoognjaa the defined exten d ed 



fbfmstcan eslabSsh oomnuiniealion in the speciM 

R te polite «D adIM the audto level or to oontrol tfw ban^ 

aioeoidance wtth the legistered IP address In the netwoifc acooidfing to the 

present Inventfon, so that an optinMl oommunicatf^ 

the mobile temiinai aooommodating a wireless LAN exists. Even in 

oommunicatfon vvtth a tonidnal having a dfltoroiit audto lev^ 

i^paralue (the IP-PBX) thet ^Mdliee a oeM audto levd can estsMish 

optimal communication in the nebMMfc aocordbig tti Itw preset 

/to dascrfbed atawe; in the network ecoordkrig to this embodiment, an IP 

cBefiltonnlnel eorrflMining to en IPtifpM bylha SIP is 
teiviee provided by the eentarapparatus Oha IP-PB9Q. and the bandwidth conbol, 
which can orisfnaliy be peribmned onV between tomiinale. Is perlbrmed iTi 
aocbrdenoe with the network bendwidth. thiM ensurfrig a staMe epeech 
<commimtoaflon* 

Although It hae been Imposetote to chenge the audto level b etwe e nthe IP 
teimlneto Ibr every network, interposing the eerver apparatoe (he IPfB^ 
theeudtoleveltobeacQustodtbreverydesttnationtotheriebMrkaooord^ . 

the present invention. ( 

Sthicbires end cpeiatiene desciM below aooordirig to tlte pres^ 
ftiventton heye the edvanisge of beirv capabto orastobBehtag an opttnal 
cpwnwmfcetlon be t we e n tonnlneis i^thout negottetton between the isnnlnais, 

BRIEF DESCRIPTION OF THE DRAWINGS 

P^efraed featUTM of the present invwitionwrn 
Bxampia only, withrefiarance to the aooompaitylng dntwiogB^ia wbich> 

FSg. 1 is ft Uodk diagnm of a aatwodc aa3tgdiag'tD an. emliodlm aat.ot the 

piesent invantkm; 

Fig.2i8ablockdiagramoCanIP-TOX8b0waln.Fig. 1; 
Fig. 3 is a block diagram of a Sip coRBsponding tenninal acxxnding to an 

embodiment of the jnesait invention; 
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. Os^^ ■ ■ ' \ ■ 

ESi©- ^3ms^!c^- ©ins. nffls^ftST'^' a-.te^ sim.- Eijsto@(ii!i,.p^^..,1)®@. THlK) 
coEiisefitgiit^ ausl^orh iis oomaecilsd to Mtemet 300 ^ ttlhi® m^dlki gsi® my 7. 
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a PBX bono oonnedfqn process providing module 12; a band oontnl module 13; 
an SIP protocol registrar module 14; an odsling protocol A oontral moMa 15; an 
eidstfng protocol B control module 16, an eidstihg protocol Xoonbol module 17; a 
standard SIP protocol control module 18; an expanded SIP protocol control 
niodula19;andiitabie20. 

The atandtod SIP protoool control module 18 arid the mpanded SIP 
piciDool control module 19 terminate an SIP system protocol, the proceseoflha 
SIP is oonslRuled into e modute using a mechanim of a back to back user agent 
(B2BU^. and Incofporstad as ona ofoonvonentgroiipa 
modutecanbeieaitedavenbyliardMmorsofhMere. Tha IP^BX 1 provUea 
muhial cennacfion. and addUonal sMvioos wWi respect to eeeh pioloeol group 
oonslltutsd dito the ebjowe described m o d u l e. 

Here, tha B2BUA Is a logicei enti^ (flinction) which prooeeses a request 
(masssoa) as a user loant mNtr, when racaMhg SIP request (SIP massage) 
(tarn in S^ flomespondlng tamUnal of a tiansmlliar. lb dalennlnaariensMwto 
the request from the S|p conasponding lemiinal of the trsnsmHtar. the B2BIJA 
operaCsa as a user losnt cBeiit with respect to the Sip oonasfMrid^ 
the transmittsr. and produoas lha rsquesi to tha S|p conespDnding tsnniriel of a 

transmission target 

That iSk to IhaBZBUA. a private user agent Is combined wU) a pubOe user . 

agent, and this KBUAoperslee as a user agent with respect to asCh natemfc 

(ianninaO.' 

-ma PBX addHtonal sarvtoe providing module 11 provides addittonal 
servfees (e«. cell back servica. extensibn intemiptton aervioa, third psi^ oonM 
sMvioe., atft) to the protocol A oonespondirig tennlnal 2, the protoool B 
conespondftv terminal 3; the protocol X coiiespondlng terminal 4, the standard 
SIP protocol conasponding. terminal 6. and the expanded SIP protocol 
oo n e ap o n ding termtoai 6. 



10 

Tlw PBX basic oonnecQon process providino motfub 12 providei • taito 
connection process, and mutual connection \Nflh respect to the protocol A 
cbrrespondirv tennfnal2, the protocol B conesponding tenninal 3« the prelocoIX 
conwponding temunaJ 4, ttw standaid SIP protocol corresponding tennlnai 5, 
and ttw o^ded SIP protocol conesporid ihg term i nal 6. 

Tha band control moduto 13 performs a tend conliDl precess wttli fiepaol 
to the protDCOt A oorrespondmg tennlnsl 2, the protocol B conespcndkis tsfmiral 
3, the protocol X comtponding trnnM 4, lh« siandani SIP protocol 
ooireaponding terminal 5. and the expanded SIP protocol corraapeml^ 

e. The SIP protocol wgiitiar module 14 wgbteia contact fc ifarw a tb n . 

The axlBtlrio protocol A control module 15 is disposed foriha protoeol A 
oorrespondfirig. fenninel 2, and converts a signal tiom the pratoeel A 
conespondir« temiinal2 Irrtoa stgnal of a protocol (herelnalter refivrsd to as the 

Internal protocbQ Ihside the Ip-PBX 1/and trsnamte fha s(B^ 
basie connection process providing module 12. Monaover, ths conlrel module 
converts a titgnaA fnm 9m PBX basfe connectton praeeee providing modula 12 
Mo a s^nal of a protocol A, and transmits the signal to the protoool A. 
eoneepondmg tsmiinal 2. 

The eviatilfijg protocol B control module 16 is disposed for the protocol B. 
conespondind tenninal 3. and converts a ai^ tkom the protocol B 
coriespondirv tMin!nal3 into a sfgnai of tte PBX iiitemal protoool^ andtrana^ 
the s^nai to the PBX tesic connection process providing module 12. Iltorsover. 
the central module converts a signal from the PBX baste connection prooees 
pravidii^ module 12 into e signal of a protocol B, and transmAr the signal to the • 
prolocol..B.coires|>|onding.tewiinai3>.. 

The exfBting protocol X control module 17 is disposed for the protocol X 
co nes p on difg tenninal 4, and conveits a s^nal from the protocol X 
conespondir^ t8miinal4 Into a s^l of the PBX internal protocol, and ttanamBft 
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Ihea^nal to ItePBX basic connection prooess providing moduto 12. Morao¥M; 

tlie oontrot modufe converts a signal from the PBX baste oonneGlion preens 

providing modula 12intoastgnalof a protocol X, and transmfti the algnal to the 

protocol Xtforre sp o n dhgtennlnai 4. 

The atandaid SIP protocol control module 18 is disposed for llie'slandaRl 
SIP protocol corresponding teimihai 5, and converts a signal from Hw atandaid 
SIP protocol oonei^ondbv tennlnal 5 Into a signal of the PBX ttitemal protocol, 
and trananito the signal to the PBX basic connexion prooeaa providirv modula ( 
12. Moraowsn the control module coriverls a signal (response to the requeat or 
requeae to the standard 8iP protocol corresponding terminal Si from the PBX 
basic connection process provfdino module 12 into a signal of a atandard SIP 
p roteoff^ end fnsnamlls the signal to the standard ^P protocol oonespondbv 
termfnefS* 

The e}9anded StP protocol control module 19 is dispoeed tor the 
ej^anded SIP protocol conespondlng tsnnihal 6, and converts e signal (request) 
from the expended SIP protoiBol conespondlng termihai 6 into a signal of the PBX 
feitemel protocol, and tranamhs the algnal to the PBX basto oorinaction process 
providing modula 12. Moreo¥ar, the control module converto a algnal (a reaponse ^ 
to the request or a request to the expanded SIP protocol corresponding teiminai 
6) ficm the PBX basic connection process providing moduto 12 irito a signal of an 
oaipanded SIP protocol a. and tro ind l s U ie s^gnel tothe OMpandetf SIP protocol . 
conespondlng tennlnal 6. 

Hero, port number (ports #1 to #9) or IP addraaa (tocal or global IP 
sddress) is assigned to each of the existing protocol Acocitrol rnoduto 15» oMStin^ 
protocol B control module 16, amng yi u to col X control moduto 17, standaid SIP 
protocol control module island expanded SIP protocol control modute 18. Inthe 
table 20, the protocol of the corresponding tonminal fs hekftoreach assigned port 
number or IP address. The PBX basic connection process providing module 12 
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rdfere 10 the tabiB 20 to |iid)|e the piotocof firom the port 

R^. 3 is a block diagram of an Sip corresponding tenninai aceordbig to an 
embodiment of the present invention. Referring to Ftg. 3, an 8^ oonesponding 
temiihal 8 inclUdea a liansoaiyw 81. a controller 82. a CODB>-and^end^ 
noliiying unit 83i a speech unft 84, a key operation unit 85, and a diq^iayi^ 

The transceiver 81 transmRs and receives signato to and from the IP-PBX 
1 over the 1^ 100. The conboOer 82 controls each component in the Sip 
ooneaponding tenninai 8. Tt)eCODEC-and-bandwiddHistnolilVinounit83. 
notillBS the IP-m 1 or a M of the tyim of CODECS and bandv^ 
avelaUe in the 8|p ooneapendihg tsmM 6. 

The speedi unit 84 Is eimit usisd tor perfbmning speech oominunlcalion 
with a caDing parlor a celled par^. The key operation ilnR 85 nottiea Hie 
conboOBr82ofthecoiitomofqwfallonperfomnedbyau8er. ThediBpi8yunlt86 
• dJSplsye w es sage s hduding Bnisis or verfeus operation guMee. Hieetandeid 
8^ cenespondIng.1enninal 6 and the ei^ended alp conespondbig tomrinal 6 
ahoim in Fig. 1 have the aame sinidure Bs that of the St» oonesponding tenninai . 

8. . 

RG8. 4 and 6 are sequence charts shovving a process opeietion of the IP- 
PBX Iflf Fia 1 TTie process operation of the IP-PBX 1 wili be deserM wiih 
rebienoe to H68. 1 to 5. These pnoossses are reeltaed by either hardiMue or . 
aoflware (program}. 

First a process be described in a case where the existing protooof 
corresponding teniitnai (the protocol A oonesponding tormha} Z (he protooof B 
oonesponding tennihai 3. the protocol X coneepondi^ tonnfnat 4 of Ha 1) . 
lequesia comedion to the SIP astern pvotoool oonesporiding tonmlnei Ohe 
standard StP protoool oonesponding temilhai 5, and the expended SIP protooof 
corre s p o nd i ng terminal 6 of FIGL 1). 

When the existing protocol corresponding tenninai transnrils a request for 
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termfnal 6 fa ooinmmlcated by the peer4oi>eer (b5 of FIGl 5)^ 
AcoofcHrH) to thte embodimert in the strudura desciM 
piDcessirv fn the SIP (the IPtermrnal piotoooO b moduIarfzBd by usino a B2BUA 
mechanism, and the modularized prooesslngb incorporated aa one of tfte 
oomponenisintheJP-PBXI. Aeeordihgly; the ^ oorreapondino (eniiiml cavi be 
oontroiled as one eMenslon of the iP-rax 1. 

Ilie IP4'BX 1 has the mechanism (the bandMkHh^on^ 
13) capable of ffeiamilhlhp the audio level or the ban^^ 
IP temifttale, tbr eveiy imImdiIc unit to which each eioin to n (the protocol A 
terminal 2* the protocol B termlnel 3, the protocol Xtenninil 4, 0ie standaid Sip 
conesponding temiinal 5, or the tt^panded alp corresponding tecminal^ betono^ 

since the IP-PBX 1 haa a legittrar function for the IP tenninala 
type-proloool regMrw module 14^ the IP-PBX 1 la notHed of the IP addreasea of 
thalPtemiihaiaii^fhelPtwmliialsafsregislBrad. TheiP-PBXIcan . 
determine an optfanai audio level or bandwidth from the IP add reiaea of the tiwo 
tanninaia oommunieaiing witfi each other. 

For example, in the eonnapondino tenninal, the bandMidlh 
cen be transmitted aaSPP I n f on na lfan; Hence, even In the oommunicatlon 
betMeen any Sip conespondihg teimlnab indudfng tl« 
corresponding terminal 5, which can originally negotiate the bandwidth only in a 
peer'4D-peer mannen.the bandwidth info n n a ao w In afieoidahaawtt>.,the netMorfc 
status can be ensund Fuithemiiofe. even in other IP tenninala.inteipoaing the 
IP-PBX 1 alloM« the aarne effects to be achieved as In the above case. 

Since the IP-PBX 1 has a bandwidth control function (the bandwidth- 
oonfrotoystsm modufe 1^ the IPPBX t carroonvmmicalftwfttrthelPrleRninat 
only when the bandwidth required Ibr the communication can be ensured, thus 
always matntainihg a constant speecti QuaB^.' 

Defining a unique extended fonnat in each IP protocoi allows the tP 
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terminab #1 and #2 jto calculate an optimal bandw^ 

In c8, the IP-PBX 1 transmits "ACK (w/SDPTInclMding lha caloilatBd 
optimal bandwklthlnfonnatlbn.to the Sip cbrrespondi^ lneO,thalP- 
PBX.1 tranamils "^OO OK(«v/SDP)" including the calculated optimal bandwfidth 
infMmation to the Sip oonesponding temtlnal f1 . In this manner, the Sip' 
.' conespondingtamilrabfl and #2 are inlionned of the optimal bandw^ 
lnfonnalionbythalPi^ .1. . 
.. since 0ie Sip oofiespoikflrvtemvnalfl transmits "AQK" to the 1^ ^ 
. inolOtaaeaaionisesteblishadlwtefeenlheS^oorrespondlnotemiinalBflafid 
42 fei (b« optfrnal ban^ivfdih. 

Ft0> 7 te a aequejm chart BhoMlns an atOusirnent oparadon of an audb 
level aobordfrg to an embodiment of the present ftivanltan. Thea^lustoiartl 
q)eretion of an audto level according to the embodirnerit of the preseiit InvenOon 
• wn now be described wShraterenoe to F^. 7. TheacSustmentofanaudfolewsf 
of the communication belMeen the Sip conesporiding tenrdhals fi a^ 
exsmpDfted. 

When the oommunibalibn is to'be estebSshed belwsen the Slp 

corresponding ternijnab #1 and #2, in dl in Fig. 7. the S^ cpnespondlng terminel ( 
«1transmito'1N\m^6N^80PrtotheiF^ in d2. the IP-PBX 1 mtuma "100 
ji^infio1hBSIpcotn»ponilnglBmtiial§i, in d3, the IP-PBX ItransmHs 
"INVITE (w/oSDP)1o the Sip oonwponding temdnal 

VVhen the Sip corresponding tennlnal«2 returns *180 Ringing" to the IP- 
PBX 1 in d4. then hi dS. the IP-PBX 1 transmlto "180 Ringing* to the Sip 
corresponding terminal #1. When the Sip oonesponding terminal #2 transmlta 
-200 OK(w/SOPr to the IP-PBX 1 1n dfi^ thefiln cl7. the IP-PBX 1 deteetefhe 
audio ieveb if) the Sl|9 corresponding terminate #1 and #2 to calculate an opiftnal 
audio ievd based on the detection restdL . 

In d8 and d9, the IP-PBX 1 transmits "INFO (audio tevel spedficatlonr 
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AKhough tt has been fnpoMo to chanoelheaudto IbmiI be faw e f i . th» IP 
teimlnals for every neMork. inleiposing the IP-PBX-1 aDoMwithe audto level to be 
adjusted for every destfnallonln Mb embod&nant 

Fl^. 8 is • btock diagrain of ari IP-PBX aooofdirio to anot^ 
the present invention. Relivrk« to Fig. 6. an IP-PBX la oflhia embodiment hat 
the Mme sfrudure as that of the 1 in the above embodi^ 
except that conmon prooessino li the standani SIP control modirie 18 and 1^ 
expanded tip control module 19 b modmartaad to provide SIP-4ype^tobol 
common prooeeebv modules 21 end 22. The eame reference numafelssieueed 
in Hg. 8 to identiiy tte sahM componeniB ehiMin in P& 

The stonderd SIP control module 18 end the eaqwnded e|pouiitroi m o d ule 
19aremodularizede)(oeptforlhe common processing. Although the 8IP4ype- 
protocol common processing module 21 and 2? are provided atthe aide oTIhe . 
LAN 100 and at the side of the PBX besto^onneotton-prooees providing moduto 
12, lespeclMy. mspect to the stwiderd SIP control rhoduto.16 and th^^ 
eocpended e^ control modute 18 In this embodbnent, the SIP-4ypei)iPoM 
common proceeeing modules 21 and 22 may be provMStf es one modulB. 

Although the porte iM end «5 are alloceted to the standerd SIP oontrol 
moAiie 1 8 end the ttipandad sip oonoot moduto 19, respeclh«|y, in the ebove 
embodiment described ebovs^ a common port«k is aOocaled to the 8IP4ype- ' 
protocol common proeBS8ing mcdule21in the this embodlBienL . . 

According to tfw present irweritiori, boorporating the IP dient (erriAMi 
confbmilng to an IP typified by the SIP irito the services prxMded by ^ 
and the IP-WC 1«i can estsbSsh an optimal communication between the IP 
tewitoels Kghoutthe negottstion beb aeen the IP tismilnaie. Although the IP-PBX 
1 , the iP-P8X la. and the S|p conesponding temilnar are described in the abow 
enitedimenis. the present Inventton cen be applied to another server apparatus 
as tong as tfie apparatus has a negotiation fiincOon fnduding the bandeidtli 
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agypttod to &m)tti6Qr IP tecss^^ 

pEwMm of Oa® semos olf fiJhs FBX to ttSi© Sip (xmc^spomdlixag tesandaa! to ilao 
facHtpifililinig itll^ LAHp tmt siko to itise c^-conmedtrag pireoossasog om^m 

tra applied to IP GgMe^ &f? ]^ 

Wlbiiil® iho pm&sss& fsi^vmlSsm hm bessn do@Gsilbsdra Ste jprafosrod 
emItodilmsiDite, St to Bjs mdssistood fiMt tihe ^rfhidh hms h^m wsd asis 
vmsi& of dsscdpldoB mtte tbsin IMiifiiteiid!a]Qi9 m& ihsA cbm^ smy rasndl® to tlin® 
b&Tanldioai ^tkmtt dispss^tSag&omi^ scop® as dsSsEisd by ^ &pf^is&d®d daSims. 

mdil/o^ ^hmm in tiho dm^^sssgs xmiy hs ismsstpxiisslM, to ftha ism^ttilosiL jiaidopcsndss&tiy 
of o&inisr disdl0S(3d smiSi/oi^ MlttssSmdod ^stsi!ttias\3s. 
11i)i9 to^ of tlae dbslts®^ 

A m&mssk isidmdos: MttGn0t--ptotOGo]l (IP) teonxsmik foir est ah M nibas 

oommmicaMosi m ^Mcln oomccftSoia to a dssJimtioa fa conalBmiBdl ovw m W 
Mftwoffk foff Ito cosamasai Ttoesar^aqjyp^^ 
indiadfis: a ddtoct&nig mM for dGtocMssg spssch qusAHlty Ibaft^GisB Urn W itssmMsiki & 
calcmlMfag v^^^^ ^ CT]l<^^ft<f^<^ ^ opltfrofldl gg^siAi qaaliiy bsiaad oa fcftfemMiltSogt oa& 
tho dstectsd spooch-qpsfiSilSjr ilsifosmsiSSosQ; sed^ siQOiijil^^Ssig IP 

coxmnismcsitiosii wlih ihs spm^ cpaM^ sot to tSie optisnfiil speodhi queiMty. 



CLAIMS: 
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1. An Intemet>protcxx>l terminal for establishing commmiirarion using an 
fajriiiHffn protocol used in connection-oziented communication in which con- 
nection to a destination is confimied over an IP network for the communication, 
the Intemet-protoGol tenninal being adapted to estahlish communication vdth an 
optimal speech quality that is calcnlated based on speech quality detected in a 
server apparatus of the IP netwDilc 

2. The Ihtemet-pnrtoodteiminal according to Claim l,con^ 
notifyiz^ unit for notifying the server apparatus of a list of the types of coders/ 
decoders (CODECs) and bandwidth information used in the communication and 
available in the Ihtemet*protoo61 tenxdnaL 

3. The Inteniet-pn>tocol terminal aocordiqg to Claim lor 2, wherein the 
Intemet-protocol tenninal is a session-initation-protocol (SEP) terminal for 
fy>mf«imi<!ftHftn usiug a session-lnitial protocol used in coxmection^oriented 

^n^TTinplnflHrwi in whirli mm%anHm fn fhft HflgrinAHnn in mnflrmftd nvar the IP 

netwoii: for the communication. 

4. The Internet*protocol termind according to Claim 3, wherein the session- 
initiation protocol is a oommunicatian protocol for use in starting or tenutnatiu g 
multimedia communication by using data in an IP packet format 

5. A server apparatus for a network^ the netwcxdc also indnding Intemitf- 
protocol terminals for establishing ainuuuiiln a tin n using an initiation protocol used 
in ooimection-orientad communication in which connection to a destination is 
Gonfimied over an IF network for the oomnmnication* the server apparatus 
comprising: 
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a detecting unit ibr detecting speech quality between the Intemet-pztitoool 
tenninals; 

a calculating unit for CTimifltfng an optimal speech quality based on 
infbnnation on the detected speech quality; and, 

a notifying unit for notifying the Jntemet-piotoool tenninals of the ca lculate d 
optimal speech quality. 

6. The server apparatus according to Qaim 5, wherein the calc u lflt ing unit is 
adfl^ited to calculate an optimal bandwidth based on a list of types of oode^ 
decoders (CX)DECs) and bandwidth informatian available in, and supplied from, 
the Internet-protocol tenninals for the communication, 

7. The server apparatus aooording to Claim 5 or 6, wherein the calailating 
unit is adapted to detennine an audio levd based on signals transmitted fitom the 
Internet-protocol tenninals, and to calculate an optimal audio level based on the 
detennined audio level 

8* The seiver apparatus according to any of Claims 5 to 7, wherein 
server apparatus is an Intemet-protoool private teanchexdumge PP^TO for 
pezfonning caU-connection processiog between session-initiation-protocol (SIP) 
terminals that establish comnnmication using a session-initiation protocol used in 
coimection-oriettted canmrunication in which co nne ctfan to a deslipatiagiy 
confirmed over the IP network for the communication, 

9« lire server apparatus according to Claim 8» further comprising a SI^^ 
protoool control rnodnla which is iricarporated as one fxmfipon entinthfl sarvgr: . 
apparatus and in which the processing in the session-initiation protocol is 
modularized ty using a back-to-back user agent mechanimi serving as a ; . 
representative user agent 
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10. The server apparatus according to Oaim 6 or 9, wherein the session* 
initiation protocol is a conununicatiQn protocol for use in starting or te rm i natin g 
multiniadia commnnicaticm by using data in an IP packet format 

11. The server apparatus lacoording to Qafan 9 or 10. wherein the SIP-tjfpe- 
protocol control module is provided coxiesponding to each of the session-initiationr 
protocol terminals having different protocols. 

12. llie s^er apparatus according to any of Claims 8 to 11, wherein Ui0 
server apparatus provides at least (me of interconnection and an additional servloe 
to each modularized protoooL 

13. A network conqitisii^ a plurality of the Intemet-protou 

any of Qaims 1 to 4 and the server apparatus of any of Qaims 5 to 12, the tenninals 
and server apparatus being connected for communication with each other in the 
network. 

14. Aspeech--quaUty control inethod for controUixig the quality of speech 
a network that includes a server apparatus, and also includes ^temet-inotocol 
tenninals for e stablishing communication ustaig an initiation protoool used in 
connection-oriented communicatton in which connection to a destination is 
confiimed over an IP networic for the omnminilcatfam, the method comprising: 
the server apparatus performing the steps of; 

detecting speech quality between the Internet-protocol terminals; 

a*<^g <>P npHral gpaach qiiflliqf^ haaad on in fiirmation on the detected 

speech quality; an4 

notii^ing the Internet-protocol tenninals of the calculated optimal speech 

quality; 

and the Internet-protocol terminals performing tlie step of: 
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establishing conunumcation, with the speech quality being set to the c^timai 
speech quality notified by the server apparatus. 

15. The q>eeGh-quality control method according to Claim 14, the method 
farther comprising: 

each of the Intemet-protoool terminals performing the step of: 

notifying the server apparatus of a list of types of coders/decoders (CODECs) 

and bandwidth information used in the communication and available in the 

Interaet-pxotoool traninal; 

and the server apparatus performing the step of: 

calculating an optimal bandwidth based on the list of the types of CODECs 

and bandwidth information supplied by the Intemet'-protoool terminals. 

16. The q)eechHiualitycoiitid method according to 
method further comprising: 

the server apparatus performing the steps of: 

determining an audio level base d on signals transmitted from the Internet- 
protocol tenninals; and, 

calculatiitg an optimal audio level based on the determined audio level 

17. The speech-quali^ control method according to any of Claims 14 to 16, 
wherein the Internet-protocol traroinab are se88ion4nitiatiaTi-piotocQl f SIP) 
terminals for communication using a session-initiation protocol used in coimection- 
oriented communication in which connnction to a destinatioii is confirmed over the 
IP network far the communication. 

18. The speech-quality control method according to Claim 17, wherehi the 
server apparatus is an Intemet-protoool private farandh exchange (IP-PBX) for. 
performing call-cormection processing between the session-initiation-protocol 



terminals* 
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19. Thespeech-HiiiaUtyGcmtiolinetfaodac^^ 
comprising the step of : 

including a SIP-type-piotoool control module as a component in the 
Internet-protocol private hzanch excliange; and« 

mfpfi^iftTi^ng ^ in the SOP-type-protocol control module, the processing in the 
session-initiation prohxxd by using a back-to-back usernigent mechanism that 
serves as a representative user agent 

20. Thespeech-quaUtycontrolmethodaccordingtoany of Claims 1^ 
wherein the session-initiation protocol is a communication protocol for use in 

Btarrin g nr tm rnlTiaHf^ mii WmpHIp rmr^iniiiiirjirinn hy nfling data in an IP packet 

famaL 

21. The qieech-quaUty control in^hod according to Oato 

the SlP-type-jirotoool control module is provided conesponding to each of the 
session^initiation-protoool terminals having difCarant protocols. 

22. The speech-quaUty control method acconling to any of Claims 1^ 
wherein the Internet-protocol private branch exchange provides to each 
modolarized protocol at least one of i nteroon n e c t i nu and an additionat service. 

23. An Intemet-protoool terminal, server apparatus, network or speech^ 
quality control method substantially as herein described with reference to and as 
shown in Figures 1 to S^of the aooonqia&ying dzanvings.; 
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